We study a coupled system of lattice oscillation and lattice deformation numerically and theoretically. A localized solution is found as an exact solution and it is stable in a certain parameter region.
Recently N asuno, Sano and Sawada found a target pattern in an experiment of nematic liquid crystal.
I )
In their experiment of liquid crystal two dimensional celiular pattern (lattice or grid pattern) is formed by the electro-hydrodynamic convection and the cellular structure exhibits a limit cycle oscillation above a certain critical voltage. Sano et al. investigated further the system and found that the targetlike waves propagate only in a localized region and the grid pattern is deformed in the propagating region of phase waves.
Z )
In a previous paper we studied a coupled system of lattice oscillation and lattice deformation and found that a targetlike pattern can be generated by a kind of phase instability of the coupled equation. 3 ) In this paper we show that the same equation has a stable localized solution when the coupling is relatively strong. We first show a result of numerical simulations and then we show that the localized solution can be expressed as an exact solution.
The model equation we study was obtained by Coullet and Iooss as an amplitude equation for the Hopf bifurcation in the cellular pattern.
)
It is written as
where A expresses the complex amplitude of the lattice oscillation, X is the complex conjugate of A,¢ expresses a phase modulation of the cellular pattern, and /1, Co, CI, In a previous paper we studied the cases p=l, 6=0, and small ~2 and,8. In the cases the nonlinear coupled phase equation (2) is a good approximation for Eq. (1) . In this paper we study some cases that p is small, and 6, ~2 and ,8 are not so small. At first we solved Eq. (1) rtumerically to find a stable dissipative structure when the above coupled phase instability occurs. The numerical simulation was carried out by the pseudospectral method with 512 modes for the system size lS=200. The time step was 0.1 and the periodic boundary condition was assumed. 
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-60· 00 -20· 00 20.00 60· 00 100· 00 Figure  2 shows the amplitude !A(x, t)! for the three parameters /1=0.05, 0.1 and 0.15 when the other parameters are the same as Fig. 1 The width of the spatial distribution of !A(x, t)! becomes smaller and the peak height becomes larger as /1 is increased.
From the results of the numerical simulations we assume a form of the solution as
where (() is the frequency of the oscillation and kl is the width of the localized solution and k is assumed to be positive. If we substitute the ansatz (3) into Eq. (1), we find that the localized solution (3) is an exact solution of Eq. The number of unknown variables is six and the number of equations is five. The last condition is determined by the boundary condition. Namely the periodic boundary condition leads to
where we assumed that the localized solution (3) is a good approximation even for the finite size system, if the width kl is sufficiently smaller than the system size L. The six equations (4a)~(4f) determine ((), k, A o, Bo, Qo, Ql. We can express the variables with the parameters more explicitly. From 
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where tanh(klS/2) ~ 1 is assumed. The other variables can be easily expressed with k and z and the parameters. For the parameters of Fig. 1, i.e., ,u=0 .05, Co = Cz=0.5, 6 =2.0, ';z=1.05, .B=2.0 and lS =200, one solution of (5a) and (5b) Figure 4 shows a snap shot of IA(x, t)1 at t=3700 and the mean frequency <a¢jat>; i.e., the average value of a¢jat between t =2000 and t=4000. The localized structure is seen at the center but the amplitude IAI does not approach IAI=O as Ixl is increased. The outer region exhibits a small amplitude oscillation with a different frequency. At the boundary points between the two regions which are mutually entrained with different frequencies, the complex amplitude A(x, t) goes through the phase singularity point A=O periodically. It is characteristic of desynchronization in a continuum medium. 6 ) Figure 4 shows that iA(x, t)i is nearly zero at the boundary points and at t=3700.
There are six pairs of solutions for z and k in Eqs. (5a) and (5c). But some solutions are complex number and some violate the inequality k > 0 or Ao2 > 0 and some violate the stability condition ,u+6Qo<0. Only a few solutions are candidates for the stable localized solution (3). For example, when ,u is increased for Co= c2=0.5, 6=2.0,6=1.05, /3=2.0 and L=200, k becomes complex number for z=-0.756 at ,u =0.226 and then the localized solution (3) disappears.
To summarize we found a localized solution (3) as an exact solution of Eq. (1) and the solution is stable in a certain parameter region. It may explain the localized target pattern found in the experiment of nematic liquid crystal.
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